Intracranial tuberculoma is one of the rare central nervous system manifestations of Mycobacterium tuberculosis (MTB), seen in only 1% of tuberculosis patients. It can manifest as single or multiple lesions, most commonly located in the frontal and parietal lobes. Clinical features are similar to any spaceoccupying lesion in the brain and can present in the absence of MTB symptoms in other parts of the body. In this article, a 69-year-old immunocompetent man, with history of treated latent tuberculosis infection (LTBI) was reported. He presented with multiple joint arthralgias, weight loss, odd behavior, forgetfulness, intermittent fevers and syncope. Brain imaging revealed numerous enhancing intraparenchymal lesions in cerebral and cerebellar hemispheres. Patient was successfully treated with antituberculosis medications and corticosteroids, with clinical improvement on future follow ups. High clinical suspicion for tuberculoma as a differential diagnosis of any brain lesion, even in immunocompetent patients in low MTB prevalence countries, can result in early diagnosis and successful clinical outcomes.
Introduction
Central nervous system (CNS) involvement is one of the most serious forms of mycobacterium tuberculosis (MTB) infection. Clinical CNS MTB involvement comprises three categories: meningitis, intracranial tuberculoma and spinal tuberculous arachnoiditis. Among these categories, meningitis due to reactivation of the disease is the most common in low-prevalence countries such as the United States of America (USA) and in Europe [1] . CNS MTB occurs in approximately 5-10% of all extrapulmonary tuberculosis (TB) and accounts for approximately 1% of all MTB cases. Risk factors include young age, immunosuppression, malnutrition, alcoholism and malignancies [2] . Intracranial tuberculomas are the least common presentation of CNS TB, found in 1% of the patients. Multiple lesions are seen in only 15-33% of the cases and mostly in MTB endemic areas. Clinical presentations are seizure, headache, hemiplegia and signs of raised intracranial pressure [3] . Generally, adults have frontal or parietal lobe involvement and children have infra-tentorial involvement. Initial stage imaging may show low-dense or iso-dense lesions, while later stage imaging shows encapsulated iso-dense or hypodense lesions with peripheral ring enhancement (target lesions) [3] . In people living with HIV (PLWH), due to slower caseous necrosis of the capsule, lesions are more likely to be hypointense initially and later can be hyper-intense. Computed tomography (CT) scan is also useful for assessing the presence of cerebral edema, brain stem herniation, and for monitoring the response to medical therapy [4] .
Treatment of CNS MTB is a four-drug regimen including rifampin, isoniazid, pyrazinamide, and ethambutol (RIPE) or rifampin, isoniazid, pyrazinamide with either fluoroquinolone or aminoglycoside, administered daily for two months. RIPE for 2 months is followed by isoniazid and rifampin for the rest of the course of 18 months. Ethambutol has poor CNS penetration but can be enhanced with fluoroquinolones. Steroids should be used for the first 2 months as well [5] .
In conclusion, symptoms and radiologic findings of CNS tuberculoma are nonspecific. Therefore, it is a clinically challenging diagnosis. CT scan was reported to have a sensitivity of 100% and specificity of 85.7% in CNS tuberculoma detection [6] . Brain magnetic resonance imaging (MRI) is the technique of choice for further investigation. Lumbar puncture is usually avoided due to the risk for increasing intracranial pressure and brainstem herniation and most of the time findings are nonspecific. Biopsy of the brain lesions is the most accurate method of diagnosis, but it is not essential due to the limitations related to location of the lesions and some associated risk [6] . Anti-TB drugs are essential for the successful treatment of cerebral tuberculomas and should be initiated based on clinical manifestations and should not be delayed until laboratory confirmation. This requires high suspicion for MTB, even in immunocompetent patient and in non-endemic areas like the case we presented in this article.
Case report
A 69-year-old man was transferred to our hospital in Indiana, United States, from an outside facility with multiple brain lesions. Since 6 months prior to his admission, he had developed progressive right knee arthritis and underwent a redo knee arthroplasty with total knee replacement. The joint was inflamed and thought to be possibly infected, and the patient was placed on antibiotics. A few months later, he presented with polyarticular joint swelling and warmth, especially of the left wrist. He was seen by a variety of specialists and was diagnosed with rheumatoid arthritis (RA). He was placed on prednisone 40 mg daily without much improvement. Intra-venous methotrexate initiated and after the second dose, he started depicting odd behavior, forgetfulness, intermittent fevers, left wrist electric shock sensation and weakness of hands. He was admitted to outside hospital for syncope. CT scan of head demonstrated occipital hypodensity and 4 cm lesion in left parietal lobe. Brain MRI revealed many enhancing brain lesions most prominent on the left parietal lobe concerning for septic emboli versus metastatic diseases. Blood cultures were negative, and patient was placed on vancomycin plus piperacillin/tazobactam and transferred to our hospital.
His past medical history was significant for hypertension, osteoarthritis, and rheumatic arthritis. He was diagnosed with latent tuberculosis infection (LTBI) 2 years prior to the admission. Patient was initially started on isoniazid and rifapentine weekly but rifapentine was discontinued due to a rash. He then completed treatment with isoniazid for 9 months.
On admission, review of systems was positive for weakness, fever, recent unintentional weight loss of 25 pounds, occasional dyspnea with exertion, arthralgias, myalgia, left wrist and right knee pain and swelling, impaired grip, numbness and tingling all over the body especially hands and hypersomnolence. Physical examination demonstrated tachycardia and tachypnea, and lethargy. He was oriented to time, place and person, had 5/5 strength in lower and 4/5 strength in upper extremities, had intact reflexes and sensation, and had tender joints all over the body with swollen left wrist. Brain biopsy of brain lesions was planned but held as the patient developed gastrointestinal bleeding. He also had developed acute kidney injury during his hospital course. Esophagogastroduodenoscopy and colonoscopy were performed. Colonoscopy showed a 3 cm ulcer in the ascending colon and random biopsies were taken and sent for fungal, periodic acid-Schiff stain (PAS) and AFB stains. AFB stain on the colon biopsy turned positive. Sputum, urine and stool samples were collected and had positive ABF stains and confirmed with positive MTB PCR. Diagnosis of disseminated MTB infection (pulmonary and extrapulmonary) was established and extrapulmonary involvements included CNS, intestine, kidney and likely prosthetic and native joints.
The patient was successfully treated with isoniazid (plus pyridoxine), pyrazinamide, moxifloxacin and ethambutol for 18 months, followed by isoniazid and pyrazinamide for additional 2 months. Prednisone 60 mg daily was administrated for the first 2 months of induction. Rifampin was added under pharmacist Tuberculomas were detected and 25% of them had signs of infarction. 39% had tuberculosis meningitis (TBM) with intracranial tuberculomas at the same time.
They concluded that predictors of poor outcome were old age, TBM grade severity, infarction and hydrocephalus.
Author Context/setting Clinical manifestations Findings Treatment and follow-ups Chellen et al. [16] A 6-year-old girl in the United Kingdom acute headache and a few months of lethargy, reduced appetite, weight loss, cough and intermittent fevers lung consolidation and multiple enhancing brain lesions with significant surrounding edema in both cerebral hemispheres
Patient showed good response to anti-MTB medications after 9 months, confirmed by brain MRI Venter et al. [14] A 24-year-old immunocompetent Hispanic male in the United states headaches and seizures and on the physical examination had bi-temporal visual deficits
Brain imaging showed numerous infratentorial and supratentorial ring-enhancing brain lesions with vasogenic edema. pleural biopsy and lumbar puncture were consistent to the diagnosis.
Anti-TB medications for 2 months with maintenance therapy for 9 months. Dexamethasone was administered for 8 weeks. Brain imaging after a few weeks was improved. Merison et al. [17] an 8-year-old boy presented in the United states. supervision but was discontinued after the development of rash. The reason for prolonged therapy was brain tuberculomas and rifampin free regimen. Post induction phase, MRI of the head showed resolution of brain lesions. On his follow up in the 20th month of therapy, he had some residual memory loss, but his mental status had improved dramatically, and all the joint symptoms were resolved as well. During the treatment course, patient developed transient drug induced leukopenia which resolved after granulocyte-colony stimulating factor (G-CSF) administration, neuropathy which was likely due to isoniazid and controlled with gabapentin, vision impairment due to cataract which was probably an adverse effect of steroids and potential tuberculosis-associated immune reconstitution inflammatory syndrome (TB-IRIS). Overall, patient was clinically better and on multiple clinic follow-ups, he continued to improve and returned to his baseline health.
Discussion
We present a literature review of the CNS tuberculoma cases published globally in Table 1 . In most of the cases, patients had nonspecific findings like headache, fever and weight loss [7] [8] [9] [10] . Altered mental status and focal neurological signs were another common clinical manifestations [11] [12] [13] [14] . However, we reported an immunocompetent patient who had unusual signs of joint involvements and odd behaviors and syncope. Patients was living in Indiana, United States, which is a non-endemic area for tuberculosis. History of previous LTBI even with completed treatment was another hint for us to have a high clinical suspicion for extrapulmonary tuberculosis.
In this literature review, diagnosis of CNS tuberculoma were mostly based on clinical findings and brain imaging. Brain lesion biopsy or excision was done in only 2 cases and after initiation of anti-MTB medication [9, 10] . Similar to our case, AFB stain was helpful to establish the diagnosis [15] .
Regarding the treatment, multiple variables can affect the response of the disease to medication therapy. Both the sensitivity of the MTB strain to all drugs of choice as well as patient's medication tolerance are critical issues. Therefore, it has been suggested that treatment duration should be based on radiological response [15] . Continuing the treatment until total resolution of the lesions is probably prudent [15] .
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